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(71) We, SociE'TE Pour La Recherche 

ET LE DeVELOPPEMENT TeCHNOLOGIQUE 

S.A., a Swiss Stock Company of Rue Cesar 
Soulie 5, 1260 Nyon, Switzerland, do hereby 

5 declare the invention, for which we pray 
•that a patent may be granted to us, aiid 
the method by which it is to be perfoimed, 
to be particularly described m and by the 
following statement: — 

10 The invention relates to the manufacture 
of a molded product which may lor example, 
be in the form of a continuous molded rib- 
bon or other base member having thereon 
closely spaced upstanding pile-like members 

15 or projections in the form o£ hooks, loops 
or Icnob-ended formations and which may 
be used in makin*; separable fastening de- 
vices o£ the general type disclosed in United 
States fatQnt No. 2.717.437 issued September 

20 13, 1955 to De Mestral. 

United States Patent No. 3,196,490 issued 
July 27,^ 1965 to Erb discloses an apparatus 
for making a somewhat similar molded pro- 
duct although in tliat patent the base mem- 

25 ber is a reinforcing strip of woven fabric 
and the moldable plastics material is forced 
througli the fabric from one side to the other 
in formmg the pilc-hke fonnations or pro- 
tuberances. Also tlie apparatus of that 

30 patent employs mold plates which are moved 
in a direction transversely of then planes, 
whereas in the present apparatus the plates 
are moved hi a direction along tiieir planes 
rather than transversely. Furthermore in tlie 

35 apparatus of that patent the mold plates are 
separated from one another during a con- 
siderable extent of the circular path in which 
they travel, and are brou^t together in 
tightly squeezed facc-to-face relation dur- 

40 ing the remamder of such chcular path and 
during the molding operation, 

In accordance with the present mvention 
there is provided apparatus for producing 
a molded plastics product having a base 

45 member and other members upstanding from 
the base member and integrally formed 
therewith comprising: (a) a plurality of 
-groups of plates, said groups being disposed 


m substantially end-to-end relationship, each 
group mcluding at least one pair of plates 
disposed in contacting and substantially 
surface-to-surface relationship; (b) at least 
one mold cavity formed in each pair of 
plates, the or each cavity lymg generally 
along the interfacial plane of contact be- 
tween the plates of such pair and in inter- 
sectmg relationship to adjacent edge portions 
of such pair, the or each mold cavity being 
defined m part by a recessed portion formed 
in at least one of the contacting surfaces of 
such pair and in part by that portion of 
if- ? t?^ contacting surface of such pair 
which lies in juxtaposition to said recessed 
portion; (c) means for mounting the plates 
m each pair for sliding movement relative 
to each other between a first position where 
said adjacent edge portions of such pair are 
disposed in substantially flush relationship 
tormmg a coextensive molding surface and 
a second position where said adjacent ed<te 
portions are offset relative to each othir 
oy a distance sufficient to expose said re- 
cessed portion thereby permitting release of 
the molded form disposed in the or each 
mold cavity, said sliding movement bein<^ 
in a direction generally parallel to the inter" 
facial plane of contact between the plates 
of such pair m a plane of mtersectmg said 
moldmg surface; (d) supply means for de- 
iivcrmg moldable plastics material under 
pressure mto each mold cavity to form 
tlicrem each upstanding member and onto 
said coextensive molding surface to form 
•thereon the base member with which the up- 
standmg member formed in each mold cavity 85 
as mtegrally formed, said supply means and 
said ^oups of mold plates bemg mounted 
for relative movement with respect to each 
other along a substantially closed path; and 
(e) drive means for moving the plates of 
each pair from said first position to said 
second position to permit release of each 
upstandmg member from its mold cavity 
after ^ the moldable plastics material has 
sufficiently set and for returning said plates 
to the first position after release: (f) means 
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for separating the molded product from the 
molding surface after the plates have been 
moved to the second position. 

Advantageously spacer plates are arranged 
5 alternately with mold plates, the spacCT 
plates serving to form part of the mold 
cavities, and the invention will be described 
with the groups of plates arranged in this 
manner, the groups of plates being held in 
10 position side-wise by the walls of a peri- 
pheral groove in a supporting disc which 
supports the mold and spacer plates so that 
they form a continuous, cylindrical surface. 
The head of an extruder for plastics material 
15 co-operates with the cylindrical surface of 
the mold wheel thus formed. A molten 
plastics material from the extruder is forced 
into the mold cavities under pressure and 
forms the protuberances, and such matenal 
20 also forms a base member or ribbon on me 
surface of the mold wheel to which the 
molded protuberances cast in the mold cavi- 
ties are integrally connected. An appro- 
priate molten material is Nylon. 
25 The mold plates containing the mold cavi- 
ties and the spacer plates are arranged in 
croups or sets in substantially end-to-end 
relation extendmg circumferentially around 
the peripheral groove in the supportmg disc. 
30 This disc is arranged in integral relatiori to 
a heavy rotatable shaft suitably supported m 
the frame of the machine and rotated at a 
comparatively slow speed of from about 6 
to 16 revolutions per minute. 
35 Both the mold plates and the spacer 
plates of each set or group have arcuate 
outer surfaces and the mold plates are 
mounted in fixed position with respect to 
the supporting disc with their arcuate sur- 
40 faces even with the cylindrical edges of the 
disc on each side of the groove whilst the 
spacer plates are radially reciprocable rela- 
tive to the supporting disc between a first, 
outward, position and a second, inward, 
45 position, , . 

The spacer plates of each set or group ot 
the mold plates when in their outward posi- 
tion, referred to previously, have their 
arcuate edges in alignment with the similar 
50 edges of the mold plates. In their with- 
drawn position the edges of the spacer 
plates are radially inward from the mold 
cavities so that the pile-like protuberances 
can be readily freed from these cavities. 
55 Mechanism is provided for shifting each set 
or group of spacer plates radially inward for 
the purpose juvt referred to. , , 

To accomplish such shiftmg hydraulic 
means is provided to continuously urge the 
60 spacer plates in each group radially outward 
and cams cooperate with rollers mounted 
on spacer plate shifter elements on the 
opposite sides of the mold wheel to move 
the spacer plates inwardly against the 
65 hydraulic pressure. By the cooperation of 


the hydraulic pressure means and the cams 
the spacer plates are placed and mamtamed 
in the outward position durmg the moldmg 
operation, that is, as each set of mdd and 
spacer plates passes the die of the extruder. >u 
The spacer plates are in the same way mam- 
tained in their outward position for a suffi- 
cient length of time after passing the die 
to allow the moldable material to set. lUe 
molded strip with the pHe-like protuber- 
ances projectmg therefrom is led away from 
the mold wheel approximately on the oppo- 
site side thereof from the extruder die. 

The continuous molded plastics product 
may be produced by injection moldmg a 5U 
multiplicity of individual upstanding mem- 
bers or formations which may be piIe-Lke in 
character. These formations are maintained 
in a predetermined arrangement until after 
the material has set and then an extrudate 
of moldable plastics material is applied to 
the bottom of these members to form the 
base support for them and to which they 
are integrally attached. ^ c 4.1, on 

By way of example, embodunents ot the 
present invention are described in detail 
with reference to the accorapanymg draw- 
ings, in which: — , 

Figure 1 is a side elevation of the appa- 
ratus with parts broken away for clarity of y:> 
illustration; , ..^ 

Figure 2 is an enlarged transverse section 
of the molding wheel taken along irregular 
line 2—2 of Figure 3 with parts broken away 
to show the different positions of the spacer lUO 
plate shifters; r 

Figure 3 is a lonsitudmal section ot the 
molding wheel taken along irregular line 
3__3 of Figure 2; , ^ r 

Fi'^ure 4 is a greatly enlarged section ot luo 
a portion of the molding wheel and of the 
head of the extruder; ^ 

Figure 5 is a secUon taken along ime 
5— S^'of Figure 4; ^. _ --^^ 

Figure 6 is a view similar to Figure 5 UU 
showing a modified form of extruder nozzle; 

Figure 7 is a gready enlarged fragmentary 
longftudinal section taken on line 7— 7 of 
Figure 2 with the spacer plates in their out- 
ward position; 

Figure 8 is a stni further enlarged frag- 
menfary section taken on line 8—8 of 
Figure 7; 

Figure 9 is a section taken on Ime 9—9 
of Figure 8 showing portions of several uu 
spacer* and mold plates; 

Figure 10 is a greatly enlarged frag- 
mentary section taken on Ime 10— 10 ot 
Figure 2 prior to the separation of the 
hooks from the mold plates and with the 125 
spacer plates retracted; 

Figure il is a section taken on line H— 11 
of pfgure 2 showing the hooks partially dis- 
engaged from the mold plate cavities; 
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Figure 12 is a perspective view of the 
product; 

Figure 13 shows in perspective a modified 
form of hook element and the adjacent por- 
5 tion of the base on which it is mounted; and 

Figures 14 and 15 are two elevational 
views of the modified hook element. 

The product hereinafter described and 
illustrated in Figs. 12—15 is described and 
10 claimed in divisional Application No 
1034/73 (Serial No. 1,319^12). 

Referring first to Figure 12 reference 
numeral 20 designates a short section of 
a base member in the form of a contmuous 
15 strip of molded plastics material which is 
produced by the apparatus of the mvention, 
and projecting from one surface of this strip 
there are numerous pile-like projections or 
protuberances in the fonn of hooks 21. 
20 These hooks are integral with and project 
approxhnately Vi/' from the surface of 
strip 20. 

The machine for producing this molded 
plastic product is illustrated in the remainmg 

25 figures of the drawmgs. The machine is 
built around a main shaft 22 (Figure 3) 
which projects from a supporting roller 
bearing 23 tlie outer race of which is 
mounted in a part 24 which projects from 

30 the main frame 25. Shaft 22 is further sup- 
ported by a bearing (not shown) within the 
frame 25. A suitable driving mechanism 
for rotating shaft 22 at tlie desired speed is 
associated with this same housing. 

35 A mold wheel indicated generally by 
numeral 26 is arranged on the overhanging 
portion of shaft 22 projecting to the right 
of bearing 23. The supporting member of 
the various components of mold wheel 26 is 

40 a thick circular disc 27 (Figures 2 and 3) 
which is made an integral part of shaft 22 
as by welding. Disc 27 has at the center 
of its periphery a continuous groove 28 to 
receive the several (in this case eight) groups 

45 of assembled mold and spacer plates. A 
group of the mold plates 29 with spacer 
plates 30 arranged alternately between them 
is shown at the top of Figure 3 and another 
similar group at the bottom. There are eight 

50 of these groups of associated mold and 
spacer plates designated by the letters A 
through H in Figure 2 and arranged around 
the periphery of mold wheel 26 and disc 
27. The group of plates are approximately 

55 in end to end relationship in groove 28 with 
the arcuate surfaces of the mold and spacer 
plates forming a cylindrical surface which 
is continuous with the cylindrical surfaces 
39 of disc 27 on each side of the groove. 

60 The side walls of groove 28 perform a 
sidewise positioning function with respect 
to groups A— H of the mold and spacer 
plates. The depth of groove 28 is arranged 
to allow the spacer plates of each group to 

65 be shifted radially with respect to their com- 


panion mold plates and will be more fully 
described later on. The mold plates 29 of 
each of these groups are positioned in a 
circumferential direction by means of a pin 

31 which closely fits the respective apertures 70 

32 m (he mold plates (Figures 2 and 3). As 
shown in Figure 2 the bottom surface of 
groove 28 is octagonal in shape and the 
groups A— H of mold plates 29 are posi- 
tioned in the radial direction by the respec- 75 
tive bottom surfaces 132 of this octagonal 
bottom. 

The mold plates 29 of each of groups 
A— PI of the mold and spacer plates have 
mold cavities on their opposite sides OPigure 80 
7) and these cavities as shown in Figure 8 
are m the form of hooks so as to mold the 
hook'like protuberances or projections 21 
shown in Figure 12. 

Group A of the mold and spacer plates 85 
(Fjgure 2) is moving slowly in the counter- 
clockwise direction and in operative relation 
to the die 35 of an extruder 36 for a suitable 
moldable plastics material. This material 
moves under pressure through die 35 in 90 
two feed passages 37 and 38 (Figure 4) 
Spacer plates 30 (Figure 7) are m their out- 
ward position so that their arcuate surfaces 
are continuous with one another from group 
to group around the mold wheel and also 95 
are coextensive witli the arcuate surfaces of 
mold plates 29 and with the marginal cylin- 
drical portions 39 of disc 27 on the oppo- 
site sides of groove 28 (Figure 3). 

Li order to prevent "flashmg", that is, 100 
thm pieces of plastics material projecting 
from the surfaces of the molded protuber- 
ances 21 the mold and spacer plates are 
prevented in any convenient manner from 
moving apart. One way of preventing these 105 
plates from movmg apart is to provide a gap 
or chamber 40 at the right of group B shown 
in Figure 7 to extend m a curcumferential 
direction and somewhat below the bottoms 
of mold cavities 33 and 34. As each group 110 
ot mold and spacer plates moves opposite 
the opening of passages 37 the plastics 
matenal enters the peripheral chamber 40 
and exerts a sidewise pressure to prevent 
me plates of that group from moving apart. 115 
Such pressure will dissipate upon setting of 
the plastic material. In the modified form 
of extruder die 41 (Figure 6) an additional 
passage 42 for plastic material is provided 
in advance of passage 37 and in line with 120 
peripheral chamber 40 (Figure 7). 

Considerable flexibility is provided by 
having the two extruder passages; passage 
37 will inject plastics material under high 
pressure from pump 37a while the spacing 125 
of passage 38 from the mold to form por- 
tion 43 and the extrusion therefrom at lower 
pressure permits the drawing of ribbon 44. 

It is possible for a smgle extruder passage 
to be used for supplying a moldable sub- 130 
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Stance to the mold cavities and for fonmng 
the strip; however, the use of two extruder 
passages aiid of separate pumps for each 
passage has the attendant advantages, men- 
5 tioned. 

Returning to the apparatus and to Figure 
1 it is important that the extruder die head 
35 be maintained in the correct radial posi- 
tion with respect to mold wheel 26, that is, 

10 the cylmdrical marginal surfaces 39 of the 
disc 27. With this object in view a rigid 
cross bar 45 is mounted crosswise of the ex- 
truder band 46 in fixed but adjustable posi- 
tion near the head 35. The adjustment is 

15 length-wise of the extruder barrel and for 
this purpose a member 47, which has a hori- 
zontal opening through which barrel 46 
passes is welded or otherwise permanently 
secured to barrel 46. Screws 48, four in 

20 number, turn in apertures in member 47 
and are received in threaded recesses in 
cross bar 45, and give the Imiited adjusting 
movement desired. 
Near each end of cross bar 45 there is a 

25 roller 49 mounted for rotation in a bracket 
50 projecting from the left-hand face to bar 
45. Rollers 49 rest on the peripheral cylin- 
drical surfaces 39 of disc 27 of mold wheel 
21. In order to urge the extruder head 35 

30 in a direction towards the mold wheel 26 
two rods 51 and 51a (Figure 3), one at each 
side of the mold wheel, are arranged parallel 
to tlic axis of the extruder barrel 46. At its 
left end rod 51 is in threaded engagement 

35 with an aperture in part 24 of the main 
frame 25 of the apparatus. Rod 51a simi- 
larly engages a heavy circular member 24a, 
which is supported by a roller bearmg 24b 
on a reduced end portion of main shaft 22. 

40 Member 24a is held stationary by a suitable 
base connection (not shown). 

Rods 51 and 51a pass freely through aper- 
tures provided in cross bar 45 on each side 
of the extruder and on the right-hand end 

45 portion of each rod there is a compression 
coil spring 52 and a pair of adjusting nuts 
53. These springs serve to mamtain roUers 
49 in constant engagement with the cylindri- 
cal surfaces 39 of disc 27 during the rota- 

50 tion of mold wheel 26. When the rollers 
are in such engagement, the extruder head 
35 will be spaced properly with respect to 
the mold wheel. 
Under certain circumstances it is desirable 

55 to shift the extruder die head 35 away from 
its operative position with respect to mold 
wheel 26. This is accomplished by means 
of a slide 54 which moves on a rail 55 and 
is connected by bracket 56 to cross bar 45. 

60 Slide 54 is engaged by an elongated motor 
driven screw 57 rotated by a motor 58. 

Widi this arrangement the extruder die 
head 35 can be quickly shifted away from 
the mold wheel 26 and just as quickly shifted 

65 back into position, and the rollers 50 will 


cause the surface of the extruder head to be 
correctly positioned with respect to the sur- 
face of the mold wheel. 

Referring now to radial movement of 
spacer plates 30 and the mamtenance of 70 
these plates and mold plates 29 in the ei^t 
groups A through H inclusive, although pins 
31 fit the apertures in the mold plates 29, 
the spacer plates 30 have apertures 59 sur- 
rounding pins 31 which are larger in dia- 75 
meter than the pins so as to permit the de- 
sired radial movement of the spacer plates. 
Mold plates 29 of each group A— H are 
mounted, as previously explained, in hmnov- 
able position with their arcuate edges con- 80 
formmg to the cylindrical marginal surfaces 
39 of disc 27 of moid wheel 26. 

The several spacer plates 30 for each of 
the groups A— H are moved radially out- 
wardly and inwardly by means of a pair of ^5 
follower phtes 60 and 61 (Figures 2 and 
3). These are similar plate-like elements tri- 
angular in shape with rounded corners as 
viewed in Figures 1 and 2. Plates 60 and 

61 are ia sliding engagement with the oppo- 9^ 
site surfaces of disc 27. 

Fixed at the inner and narrow ends of 
each pair of plates 60 and 61 there is a shaft 

62 on the outer ends of which are rollers 

63 and 64 which engage the surfaces of 
btemal cam surfaces 65 and 66 respectively 
(Figure 3). Cam surface 65 is an internal 
cam formed on the stationary heavy circular 
member 24a. whereas cam surface 66 is an 
internal cam provided on part 24 which 
projects from main frame 25. Shaft 62 
extends through an openmg 67 in thick sup- 
porting disc 27, such opening being suffi- 
ciently large to permit the necessary radial 
movement of shaft 62 to effect the shiftmg 
of the spacer plates 30. On shaft 62 there 
is a sleeve 68 the ends of which mamtain 
the inner portions of follower plates 60 and 
61 in spaced relation to each other and per- 
mit their sliding movement on the side sur- 
faces of disc 27. 

At their outer ends the follower plates 
60 and 61 are interconnected by two shafts 
69 (Figure 2) which are spaced apart con- 
formably to the arcuate length of the mold 
and spacer members 29 and 30 of each 
groups A— H. Shafts 69 closely engage the 
opposite edges of rectangular apertures 70" 
in each spacer plate 30. Thus, spacer plates . 
30 are held in fixed position with respect 
to the follower plates 60 and 61. and, when 
these^ are in their outward position, to be 
described, the arcuate surfaces of the spacer 
plates are precisely aligned with the arcuate 
surfaces of the mold plates 29. 125 

Each of the follov/er plates 60 and 61 of 
each pair has a hydraulic cylinder 71 
arranged in a rectangular opening 72 there- 
in. The inner end of each cylinder 71 is 
open to receive the hydraulic fluid and is 130 
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held in fluidtight engagement with a supply 
duct 73 (Figure 3) for this fluid by means 
of a screw 74 at the outer end of the cylin- 
der which is in threaded engagement with 

5 an opening in the outer portion of the 
shifter element. 

The eight pairs of spacer plate shifter ele- 
ments 60 and 61 may be held in their out- 
ward radial position by any convenient 

10 means. As shown, hydraulic pressure is 
applied to cylmders 71 for this purpose. 
Thus hydraulic pressure is provided by 
means of hydraulic fluid in an accumulator 
or reservoir 75. This accumulator is 

15 mounted on a circular plate 76 (Figure 1) 
which is supported in any convenient man- 
ner (not shown) at the right of heavy circu- 
lar disc 24a (Figure 3). The hydraulic fluid 
from accumulator 75 is connected with the 

20 duct system 73 which mcludes all of the 
pressure cylmders 71 of the eight groups 
A — by means of tubing 77 and 78 shown 
in Figure 1. Also connected to this tubing 
system is a pressure gauge 79 and a filling 

25 connection 80. 

The shape or outline of the two internal 
cams 65 and 66 are identical and one of 
them is shown in Figure 2. The purpose 
of the hydraulic cylmders 71 is to move 

30 the pair of follower plates 60 and 61 for 
each group outwardly prior to and during 
tlie tunc that the groups of molding and 
spacer plates arc passing the die 35 oE the 
extruder. The spacer plates are maintained 

35 in their outward position by the hydraulic 
pressure acting in cylinders 71 for a suffi- 
cient tune after the extruding and molding 
operation has been completed to allow the 
plastics material of the base member or 

40 strip 20 and the protuberant elements or 
hooks 21 to set. Accordingly, the internal 
surfaces of cams 65 and 66 have two semi- 
circular sections 79 and 80 interconnected 
by t\^'0 shifting surfaces 81 disposed dia- 

45 metrically opposite one another and in the 
approximate angular positions shown in 
Figure 2. 

The spacer plate follower plates 60 and 
61 are guided by the ends of the spacer 

50 plates mounted fliereon during tiie inward 
and outward radial shifting movement. This 
may be seen by referring to Figure 2, Group 
B where the opposite end edges of spacer 
plates 30 are indicated by numerals 82. 

55 These edges are parallel with each other 
and with the radius passing through pin 31. 
The edges 82 lie in contact with sunilar 
edges 83 (Figure 9) of the neighboring mold 
plates 29. To allow the radial movement 

60 of the shafts 69 for the spacer plates 30 
of each group, large circular openings 84 
are provided in the mold plates 29. 

The continuous strip 44 with the molded 
protuberances 21 thereon are directed out- 

65 wardly around a take-off rod or roller 85 


(Figures 1 and 2) and taken up in a coil 
(not shown) or otherwise stored. 

During the entire operation the various 
parts of the apparatus are to be mamtained 
at the proper temperature, and for this pur- 70 
pose a hood 86 of sheet metal is ananged 
to enclose ^e apparatus. A swinging door 
87 may be provided adjacent the take-off 
roller 85 as an outlet for the plastics pro- 
duct. The temperature within hood 86 is 75 
maintained by a flow of temperature con- 
trolled air through four inlet ducts 88 
(Figure 2). The air flows out through an 
annular opemng 89 (Figure 3) around the 
periphery of member 24, 80 

Mold cavities 33 and 34 produce hook 
elements 21 which have rounded surfaces, 
whereas Figures 13, 14 and 15 illustrate a 
modified form or forms in which the hook 
"eye" has a sloping surface 94 and its end 85 
which functions as a cam surface during 
the extractmg of the hooks from the mold 
cavities. When the hook is pulled radially 
outward by the connecting web 44 (Figure 2) 
(which is drawn off the molding wheel sur- 90 
face) this cam surface causes the hook to 
be expelled from its molding cavity into the 
clearance provided by the shiftmg of the 
adjacent spacer plate, thus frccmg die eye 
of the hook from the cavity. 95 

In Figures 13. 14 and 15 die shank por- 
tion 90 has two equally dimensioned flat sides 
91 and a somewhat larger third side 92. 
Shank portion 90 is larger in cross section 
near the web 20 flian at the tip of the hook ^^O 
so as to facilitate filling the mold cavity. The 
Uirec flat side portions facilitate the release 
of the molded hook from the cavity. The 
three flat side portions of the shank are con- 
tinued in smooth cur\'es into and throughout 
tiie hook portion 93. The shank portion * 
of the Oiird side 92 lies in the same continu- 
ous plane as the corresponding face of 
hook portion 93 as may be seen in Figure 
15. In addition the hook portions 93 are 110 
disposed at a smaller angle to the axis of 
the shank portion 90 than in the case with 
the hook members formed in mold cavities 
33 and 34 as is indicated m Figure 8. 

It will be understood that objects having 115 
various forms other than the hook members 
particularly illustrated in Figures 13—15 
may be produced according to the method 
and apparatus of the mvention. For ex- 
ample the continuous production of a 120 
plurality of objects is possible each object 
bemg attached to a common strip which 
serves as a carrier and common connectfon 
of the objects. Furthermore, it is obvious 
that the mvention lends itself to produdn*^ 125 
different shapes of molded protuberances 
formed as a pile and mtegrally attached to 
a backmg strip. Such protuberances may, 
for example, comprise a multiplicity of loops 
to form one part of a hook and loop type 130 
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fastener; or may comprise differently shaped 
hookmg elements than are specifically illus- 
trated herein. 
The term "hooking element" as used m 
5 the specification and claims is intended to in- 
clude any structure which functions as a 
hook. The term is not necessarily limited 
to include only a classical "hook" configura- 
tion. 

10 WHAT WE CLAIM IS:— 

1. Apparatus for producmg a molded 
plastics product having a base member and 
other members upstanding from the base 

• • member and integrally formed therewith 

15 comprising: 

(a) a plurality of groups of plates, said 
groups being disposed in substantially 
end-to-end relationship, each group 
including at least one pair of plates 

20 disposed in contacting and substan- 

ttially surface-to-surface relationship; 

(b) at least one mold cavity formed in 
each pair of plates, the or each cavity 
lying generafiy along the interfacial 

25 plane of contact between the plates 

of such pair and in intersecting rela- 
tionship to adjacent edge portions of 
such pair, the or each mold cavity 
being defined in part by a recessed 

30 portion formed in at least one of 

the contacting surfaces of such pair 
aad in part by that portion of the 
other contacting surface of such pair 
which lies in juxtaposition to said 

35 recessed portion; 

(c) means for mounting the plates in each 
pair for sliding movement relative to 
each other between a first position 
where said adjacent edge portions of 

40 such pair are disposed in substantially 

flush relationship forming a coexten- 
sive molding surface and a second 
position where said adjacent edge 
portions are offset relative to each 

45 other by a distance sufficient to ex- 

pose said recessed portion thereby 
permittmg release of the molded form 
disposed in the or each mold cavity, 
said sliding movement being in a 

50 direction generally parallel to the 

interfacial plane of contact between 
the plates of such pair in a plane 
intersecting said molding surface; 

(d) supply means for delivermg moldable 
55 plastics material imder pressure into 

each mold cavity to form therem 
each upstanding member and onto 
said coextensive moldmg surface to 
form thereon the base member with 
60 which the upstanding member formed 

in each mold cavity is integrally 
formed, said supply means and said 
groups of plates bemg mounted for 
relative movement with respect . to 


each other along a substantially 65 
closed path; and 

(e) drive means for moving the plates 
of each pan from said first position 
to said second position to permit re- 
lease of each upstanding member 70 
from its mold cavity after the mold- 
able plastics material has sufficiently 

set and for returning said plates to 
the first position after release; 

(f) means for separating the molded pro- 75 
duct from tiie molding surface after 
•the plates have been moved to the 
second position. 

2. Apparatus according to claim 1 
wherein the juxtapositioned portion of said 80 
other contacting surface of each pair is sub- 
stantially flat 

3. Apparatus according to claim 2 
wherein said adjacent edge portions of the 
plates of each pair are substantially arcuate 85 
■in shape thereby defining a coextensive 
cylindrical molding surface when said adja- 
cent edge portions are in said second posi- 
tion. 

4. -Apparatus according to claim 3 "0 
wherein: 

(a) the supply means is mounted in a 
stationary position; and 

(b) said groups of plates are moved in 

a circular path closely adjacent to 95 
the stationary supply means. 

5. Apparatus according to claim 4 
wherein : 

(a) the plate of each pair having the re- 
cessed mold cavity defining portion 100 
is held in a stationary position; and 

(b) the other plate of each pair is moved 
radially inward relative to said 
stationary plate. 

6. Apparatus according to claim 5 
wherem the supply means includes: 

(a) a first extrusion orifice for delivering 
moldable plastics material of a pre- 
determined composition into each 
mold cavity to form the upstanding l^o 
members of said molded product; 
and 

(b) a second extrusion orifice for de- 
livering moldable plastics material 
having a composition different from 115 
the moldable plastic material delivered 

by the first extrusion orifice onto 
said coextensive cylindrical surface 
to form the base member of said 
molded product. 120 

7. An apparatus for producing a con- 
tinuous molded plastics product having a 
base member and other members upstanding 
from the base member and integrally formed 
therewith comprising: 125 

(a) a plurality of groups of mold plates, 
said groups being arranged in sub- 
stantially end-to-end relationship 
with the mold plates withm each 
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^roup bemg separated by substan- 
tially flat spacer plates, with which 
they are in surface-to-surface con- 
tacting relationship* each mold plate 
'being defined by two fiat faces on 
opposite sides of the mold plate, each 
mold plate of each group having at 
least one mold cavity in at least one 
of its flat faces, each mold cavity 
being disposed in hitersecting rela- 
tionship with respect to an edge por- 
tion of its respective mold plate, and 
a flat face of each spacer plate form- 
•ing a wall of each mold cavity in an 
adjacent mold plate; 

(b) means for mounting said spacer plates 
in each group for sliding movement 
relative to the mold plates of such 
group between a first position where 
the said edge portions of the spacer 
and mold plates of each group are 
disposed in substantially flush rela- 
tionship forming a coextensive mold- 
ing surface and a second position 
where each mold cavity is exposed to 
permit release of the molded form 
disposed in such exposed cavity, said 
sliding movement being in a direction 
generally parallel to the plane of said 
flat faces in a plane intersecting said 
molding surface; 

(c) supply means for delivering moldable 
plastics material under pressure into 
each mold cavity to form therein each 
upstanding member and onto said co- 
extensive molding surface to form 
thereon tlie base member with which 
each upstanding member formed in 
each mold cavity is integrally attached, 
said supply means and said groups of 
mold plates being mounted for rela- 
tive movement with respect to each 
other along a substantially closed path; 

(d) drive means for movmg said spacer 
45 plates from said first position to said 

second position to release the up- 
standing members from flie mold cavi- 
ties after the moldable plastics ma- 
terial has sufficiently set and retum- 
50 ing^ said spacer plates to said first 

position after release; and 

(e) means for separating the molded pro- 
duct from the mold surface after said 
spacer plates have, been moved, to 

55 said second position. 

8. Apparatus for producing a continuous 
strip of a molded plastics product having a 
base member of oSier members upstanding 
from the base member and integrally formed 
60 therewith comprising: 

(a) a plurality of groups of mold plates, 
said groups being arranged in sub- 
stantially end-to-end relationship with 
the mold plates within each group 
65 bemg separated by substantially fiat 


10 


15 


20 


25 


30 


35 


40 


spacer plates, with which .they are in 
surface-to-surface contacting relation* 
ship, each mold jplate being defined 
at least partially by an arcuate edge 
and two flat faces on opposite sides 70 
of the mold plate, each mold plate of 
each group having at least one mold 
cavity in at least one of its flat faces, 
each mold cavity being disposed in 
intersectmg relationship with respect 75 
to an arcuate edge portion of its 
respective mold plate, and a flat face 
of each spacer plate forming a wall 
of each mold cavity in an adjacent 
mold plate; 80 

(b) means for mounting said spacer plates 
of each group for shding movement 
relative to the mold plates of such 
group in a radial direction generally 
parallel to the plane of said fiat faces 85 
between a first position where the 
said arcuate edge portions of the 
spacer and mold plates of each group 

are disposed in substantially flush 
relationship forming a coextensive 90 
cylmdrical molding surface and a 
second position where each mold 
cavity is exposed to penuit release of 
the molded form disposed in such 
exposed cavity: 95 

(c) supply means for delivering moldable 
plastics material under pressure into 
each mold cavity to form therein 
each upstanding member and onto 
said coextensive cylindrical moldmg 100 
surface to form thereon the base 
member in tlie form of a strip with 
which each upstanding member 
formed in each mold cavity is inte- 
grally formed, said supply means and 
said groups of mold plates being 
mounted for movement relative to 
each other along a substantially 
closed path; 

(d) drive means for moving said spacer 
plates from said first position to said 
second position to release the up- 
standing members from the mold 
cavities after the moldable plastics 
material has sufiiciently set and re- 
turning said spacer phte^ to said 
first position after release; and 

(e) means for separating the molded 
product from the molding surface 
after said spacer plates have been 
moved to said second position. 

9. An apparatus for producing a con- 
tmous strip of a molded plastics product 
comprismg a plurality of groups of mold 
plates, the mold plates having simDar 125 
arcuate edges and each plate having a mold 
cavity intersecting its arcuate edge and each 
of Its faces, the mold plates of each group 
bemg separated from one another by flat 
spacer plates also having arcuate edges, said 130 
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groups being arranged substantially end to 
end with their arcuate edges forming the 
rotary cylindrical surface^ of a mold wheel, 
means for positioning said groups of mold 
5 plates allowing the spacer plates of each 
group to be shifted radially between outward 
and inward positions with respect to -the 
mold plates of such group, the spacer plates 
when in their outward positions having their 

10 arcuate edges in alignment with the arcuate 
edges of the mold plates and the flat faces 
of said spacer plates forming one wall of 
each of the mold cavities, an extruder having 
a die whose surface is disposed close to 

15 said rotary cylindrical surface for delivering 
moldable plastics material to said mold 
cavities to form upstanding members and 
also to said surface to form therewith a 
plastics base member strip to which the up- 

20 standing members formed in the mold cavi- 
ties are integrally attached, and means for 
shifting the spacer plates from their outward 
to their inward positions after the plastics 
material has set so as to expose the cavities 

25 and release the sides of the upstanding 
members and allow the upstanding members 
to be freed from the mold cavities. 

10. An apparatus for producing a con- 
tinuous strip of a molded plastics product 

30 comprising a plurality of groups of mold 
plates, the mold plates having similar 
arcuate edges and each plate having a mold 
cavity intersecting its arcuate edge and each 
of its faces, the mold plates of each group 

35 being separated from one another by flat 
spacer plates also having arcuate edges, 
said groups being arranged substantially 
end to end with their arcuate means forming 
a rotary cylindrical surface, means for posi- 

40 tionmg said groups of mold plates allowing 
the spacer plates of each group to be shifted 
radially between outward and inward posi- 
tions with respect to the mold plates of such 
group, the spacer plates when in their out- 

45 ward positions having their arcuate edges in 
aligxmient widi the arcuate edges of the mold 
plates and the flat faces of said spacer 
plates formmg one wall of each of the mold 
cavities, means for delivering under pressure 

50 to said mold cavities to form upstanding 
members, moldable plastics material^ of a 
particular composition, means for deliveruig 
under pressure moldable plastics material of 
a different composition to said rotary cylin- 

55 drical surface to form thereon a plastics base 
member strip to which the -upstanding mem- 
bers formed in the mold cavities are inte- 
grally attached, and means for. shiftmg the 
spacer plates from their outward to their 

60 inward positions after the plastics material in 
the mold cavities has set to expose the cavi- 
ties and release the sides of the upstanding 
members and allow fliem to be freed from 
the mold cavities. 
65 11. An apparatus for producmg a con- 


tinuous molded plastics product as set for& 
in claun 10 in which tlie moldable plastics 
material delivered to the mold cavities pro- 
duces upstanding members which are more 
flexible than the material of the plasties base 70 
member. 

12. Apparatus for producing a continuous 
strip of a molded plastics product as set 
forth in claun 9 in which the means for 
positioning the groups of mold and spacer 75 
plates comprises a rotary shaft, ^ a rigid 
circular member having a cylindrical face 
and mounted for rotation with said shaft said 
member having a peripheral groove in its 
f-ace, said mold and spacer plate groups 80 
being disposed within said groove and in 
contacting end to end relation v/ith one 
another, and their arcuate edges being in 
alignment with cylindrical surfaces of said 
face on the opposite side of said groove. 85 

13. Apparatus for producing a continuous 
strip of a molded product as set forth in 
claim 9 in which the extruder die has two 
orifices, one for delivering moldable plasdc 
material to the mold cavities and molding 90 
therein upstanding members and the second 
for forming a continuous plastics strip of 
predetermined thiclcness integrally attached 

to said upstandmg members. 

14. Apparatus for producing a continuous 95 
strip of a molded plastics product as set 
forth in claim 13 wherein the extruder die 
has a cylindrical surface portion slightly 
spaced from and parallel with the cylindrical 
surface formed by the groups of mold and 100 
spacer plates and constituting a space to 
receive the plastics material from the second 
extruding orifice and thus form the plastic 

15. Apparatus for producing a continuous IOd 
strip of molded plastics product as set forth 

m claun 12 in which the plate at one side 
of each of said groups of mold and spacer 
plates has a circumferential recess, sdd 
recess receiving moldable plastics material 110 
under the extruder pressure and maintaining 
the series of spacer and mold plates in con- 
tact with one another thereby to prevent 
the formation of flashing between the mold 
and spacer plates. _ 

16. Apparatus for producing a continuous 
strip of molded plastics product as set forth 
in claun 15 m which the extruder die is pro- 
vided with a third orifice arranged in ad- 
vance of the first and second orifice for 120 
supplying plastics material under the ex- 
truder pressure to said circumferential recess. 

17. An apparatus for producmg a con- 
tmuous strip of a molded product as set 
forth in claim 12 wherem a cross bar is 125 
mounted adjacent the extruder head having 
portions extending in the plane of said mold 
wheel and a roller is supported by each such 
portion of the cross bar to operate on the 
surface of said mold wheel, together with 130 
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resilient means for maintaining said rollers 
in contact witt said mold wheel so as to 
properly position the face of the extruder 
die head with respect to the surface of the 
5 mold wheel. 

18. Apparatus for producing a continuous 
strip of molded plastics product as set forth 
in claim 9 in which the means for shiftmg 
the spacer plates comprises for each group 
10 a pair of shifting elements in contact re- 
spectively with the outer surfaces of said 
mold wheel, said shifting elements being 
interconnected near their outer edges by 
two shafts passing through closely fitting 
15 apertures in the spacer plates and ananged 
to move freely in larger apertures in the 
mold plates, said shifting elements of each 
pair being connected at their -inner ends by 
means of a shaft having a roller at each end, 
20 a stationary cam operatively associated with 
each of said rollers, and resilient means 
associated with each of said pairs of 
shifting elements urging them outwardly 
against the action of said cam. 
25 19. Apparatus for producing a continuous 
strip of a molded plastic product as set forth 
in claim 18 in which said resilient means 
comprises hydraulic pC'^surc means associ- 
ated with each of said pairs of shifting ele- 
30 ments to urge them outwardly against the 
action of said cam. 

20. The method of continuously mold- 
ing a plastics ribbon which is integrally 
formed with a multiplicity of upstanding 
35 members comprising the steps of: 

(a) providing a series of mold cavities 
capable of forming said upstanding 
members in a mold having a molding 
surface, said cavtics being defined 

40 between a pair of plates relatively 

slidable in face-to-face contact and 
between which said cavities are de- 
fined, said molding surface having; 
openings tlierein connected to said 

45 cavities; 

(b) injecting plastics material into said 
cavities through the openings from 
a die head to form upstanding mem- 
bers and onto the molding surface to 

50 form a backing strip integral with 

said upstanding members while rela- 
tively movmg said molding surface 
and die head; 


(c) setting said upstanding member and 
strip; 55 

(d) sliding one plate parallel to said other 
plate in a direction away from said 
strip to expose the upstanding 
members; and 

(e) continuously stripping said strip and 60 
upstanding members from said maid- 
ing surface and said cavities. 

21. The method accordmg to clahn 20 
wherein there is a linear series of mold 
cavities and more than one pair of plates 65 
are arranged linearly end to end, linearly 
adjacent pairs of plates being operated in 
sequence progressively to expose the up- 
standing members for removal and bemg* 
operated subsequently to close said mold 70 
cavities. 

22. The method accordmg to claim 20 
wherein said plastics material is injected 
from a first die orifice mto said mold 
cavities and additional plastics material used 75 
in forming said backing strip flows from a 
second die orifice. 

23. The method according to claim 22 
wherein the material from said second die 
orifice has a difierent composition from the 80 
material from said first die orifice. 

24. The method according to claim 20 
wherein said upstanding members are hook- 
hke projections. 

25. The method according to claim 20 85 
which includes the step of forming said mold 
cavities to provide a camming surface on said 
members for assisting the releasing of said 
members from said cavities. 

26. An apparatus for producing a con- 90 
tinuous molded plastics product substan- 
tially as hereinbefore described with reference 

to Figs. 1 to 11 of the accompanying 
drawings. 

27. A method of producing a continuous 95 
molded plastics product substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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Chartered Patent Agents, 
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